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Related Avplicatica

This application is a continuation-in-part of
U.5. patent applicaticn Serial No. 09/191,169, filed an

Septenber 3, 1999.
Zield of the Jnvention

This inventicn relates to an izproved
inhalation device that indicates the amount of
oedicement in an esaociated dispenser and, optionally,
the mmber of doses dispensed from an associated
ai over a ined period.

of the

It is well known to treat patients with

pedi that are &i

d from an'aerosol

dispenser. The dispeaser has becoms genarally .
standardized and thus is usually in thes foxm of a
cylindrical container, ususlly cocprised of matal, that
has » proximal end and a distal end. A compression
actuated, fixed dose petering and dispensing velve io
axially disposed ot the proximal end of the container in
a constricted neck region. The valve includes an
axially (relative to the container) projecting stem tube
through which a single dose of aerosol cedicament is
dispensed in resporse to each valve-actuating

compressicn of the valve.

The aerosol medication in such a cootainer lor
dispencer) can be conoveniently adninistered to a patient
by meazo of a prior art inhalation device that typically
cogpzises a tubular housing or sleeve which receives and

holds the di and an

jated nozzle froz which,

upon valve actuation, the medication is dispensed. The
serosol dispensers used in such inhalation devices
typically are cosmercially readily svailable and are
5014 typically in 100 and 200 dose sizes. The outlet
tor dispensing) valve cexber at the pruximate dispenser
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end can be cpened sither by depreasing the valve member
while the dispenscr ia held ataticnary ox by depressing
the dispenser while the valve member is held staticmary.

In use, an aeroscl dispenser that §s placed in
the dispensex’s tubular housing has the outlet or
dispensing valve resting upon a support or valve geat in
the inhalation device. The support cotzmnicates with an
outlet tube (or channel) thot terminates adjacently to
the nozzle’s mouthpiece that is usually angled relative
to the dispenser housing axis.. When uzed for
diopensing medicamants, such as used, for example, in
bronckodilation tharapy, ox the like, the housing is
held by the patient in a more or less upright condition
with the couthpiece or nozzle of the iohalation davice
placed in the mouth of tha patient. The distal end of
the serosol container is d rda the to
actuate the valve and diepenss a dose of me=dicament from
the container which is then ichaled by the patient.

A principal problem with prior art inbalation
devices is that they provide no means by which a patient
can acquire inforration concerning eithar the amount ot
medicament remaining in an associated dispenser or the
number of doses dispensed f{roo an assoclated dispenser.

Patient cocpliance with s doctor’s
{nstructions regarding a prescribed aeroso) medication .
is commonly extrexsly izportant in the treatoent of
medical diporders. Although the rate of compliance is
higher vhen the patient must return to the bospital or
plrysician’s office to receive the oodication, zost drug
treatzent regimens require ths patient to sdninister the
dnugs at regular intervals without supervioicn by
hospital personnel, the patient‘s physician o= other
qualifies eedical perscancl. Obviously, the treatcest
of a csdical disorder will be frustrated if the patient
does pot adoinister a wedication as prescribed. In the
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pest, physicians have had to rely oa the patient‘s self-
interest in his or her own well being to assure that
prescribed medications {or, commonly, *drugs®) are
properly adainistered as prescribed or echeduled.

wich, for example, anti-anxiety or
ssdative/hypnotics, such as valium and barbiturates, it
is widely recognized that thers is a real possibility
that the patient will abuse or become dependent on the
drug. Past studies have suggeated that physicians
ahould avoid the prescription of barbjturates because of

‘the risk of dependence and the high toxicity of the
drugs.

Purthermore, many such drugs have s narrow
therapeutic dose range and can have severe side effects.
It is well recognized that controlling the doaing of
these types of drugs ie important in mitigating problema
with side effects. Many drugs can be extremoly
expensive (e.g., cextain purified peptides and
proteins). Controlling potient dosing of thess drugs
can also have economic benefits.

pispensers, such as metered duse iohalere,
nebulizers and dry powder inhalers, have been used for
many years to treat pulmonary.disorders such as asthma
uaing aerosol medicaments. A metered dose inhaler
typically comprises a canister pressure-fitted with a
metering valve, where the canister ia filled with an
aserosol formlation that includes n drug diesolved or
Aispersed in a propellant together vith & surfactant.
Bebulizers are devices which include mechanical or
electrenic deovices (8.g9., 8 piezoelectric element) to
atomize a drug suspension positioned in a contoimment
cup. Febulizers includa an air or othsr gas source to
deliver the atomized drug to the patient as a fine mist.
Ixy powder inhalers inciude mechanical or electronic

WO s PCIASAN 1147
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oedicament fxom an aerosol dispenser of the type having
an axially disposed, compression actuated fixed dose
mstering and dispensing valve. The device provides
disp i level ion and di

doge puxber information. .

Presently, to facilitate the use and
application of guch a device, we provide nev and very
useful isprovements for association and use with the
device.

Ewzmacy g the Ipvention

The present imventicn relates to an improved
inhalation devics that is either dicposable or reusable.
Specitically, the pr invention p. ids an
inbalaticn device that, when used with a wedicameat
dispenser, particularly a dispenser holdirg a
pressurized medicament in ssrasol form that is
comoercially avajlable in a standardized multiple dose
nize, indicates the level of medicament in the
dispenser, and, optionally nlso, the number of doseo
al during a d: ined tioe period.

The present invention thus provides for easy
and accurate dosage vonitoring of the medicament, either
as a sicgle dose or multiple doses. .

Exarples of use of the irhalaticn dovice
include delivery of a medicament to a patient’s south,
postril, ear canal or eye. Tho irhalaticn device can be
used to dispense varjous drugs, including bets-agonists
such as albutercl {(salbutamol}, iscprcterenol,
ephedrine, epinsphrine, saloetercl and terbutaline;
corticosteroids such as triancinolcoe acetonida,
beclooethasone dipropricnate, daxamethascne and
aldostercae; allergic cediators such as croocyln sodium;
antibiotics; anticholinergics, and the like. Moreover,
thess Arugs when varicusly formulated and charged into
an ai can be di d therefrca by che
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devicea to produce a fine mist or dispersion froa s
d drug <X ition

Patient non-cospliance while using inhalastion
devices has been recognized 83 a mjor medical prodlem.
1t is generally believed that most patients underdosa

b 1 . Purt over use has been observed in
wvarious studies on days following visite to the
physician’e office.

It is believed that, if an inhalation device
were available for patient use which indicated, relative
to an associated dispenser, the ampunt of medicanent
di d, and ferably also the numbar of doseo
administered, then a patient would be much better
ennhled to watch his owvn medication and follow a
strictsr dose regizen. There is a need to izprove the
patient’s capacity for compliance with prescribed dosing
aschedules. There ie also a nced for an inhalation
device which can provide some aasurance that a patient
is not either ing or dosing a preacribed

1 7.1 as for exaxple,
circunventing a dosing achedule by not inhsling the
medicament .

. A further disadvantage arising-.from use of
currently available devices is that the patient camnot
determine the amount of medi in the 1 -
container at any given tims. In an oxtrems case, thie
could mean that the patient, possibly suffering from a
esevere bronchospasn and needing a dose of medicament,
will find that the aerosol containar will not dispense a
dose because its contenta have already been exhausted.
There ia & need for an inhalation device that avoeids
this problem.

Previously, in tha above identified parent
patent application, we have provided B new and very
useful inhalaticn device for use in dispensing a

WO QxS PCINISOINIREY
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innhalation device whether dissolved or disperoed in a
propallant together with a surfactant, a dry powder, ox
other auxiliary agent. .

The inhalation devica includes a generslly
tubular housing defining a lumen that slidably receives
and holds a dispenser, a nozzle body at one end of the
housing, an advance tube disposed in the housing, o
medicament level indicator that aslidably extends through
a longitudinal slot in the housing and that also
alidably associates with » spiral (helical) groove
defined in the advance tube, and an advance ring that
includes a porticn which is slidably located in the
advance tube and another portion that is associated with
s dispenver.

Optionally but preferably, the inhalation
device includes a dose number indicator that utiliges a
combination of o window that io proferably defined in
the nozzle body and a sequential series of mmerical
narkings that are srronged circumferentially about »
portian of the advance tube and that are sarially
wviewable through the window.

Preferably tba nozzle body is rotatable
relative to the housing, and preferably the pozzle body
has an output orifice that is associstable with a
replaceable and separatable end cap. -

In usage of the inhalation dovice, the level
indicator, by its externally viewable positicn along the
longitudinal slot, {ndicates a rcmainiog amount of the
madicapent in the dispenser, while the dose indicator,
if present, indicates the mmber of doses dicpenoed.

In usage of the inhalator desvice, to
accooplish advanca of the level indicator, and of tha
doce indicator, if present, a radially projectiog stud
©eans that is fixed to either the advance ring or tbe

tube £ the ring ard the
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sdvance tube. An cuter end portion of the projecting
stud oeans rests in & sexrated (or zigzag) groove

defined, correspondingly and reciprocally, in either the

advance tube or the advacce ring. When the valve of &

dispenser that is associated with the {nhalation device H present invention will becozs readily apparent froa the
is actusted, ths advance ring moves longitudinally and following dctailed description and from the accompanying
reciprocetingly. The projecting stud means exerts a drawings.
caming force against side edge portions of the zigzag Bzief Doncziotion of the Prawings
groove, and the edvance tube is caused to rotate In the drawingsa:
relative to ths housing. Concurrently, the level 10 PIGURB 1 is a perspective view of cne
indicator slidably advances both aleng the helical ezbodiment of the inventive inhalation devics;
groove and also along the longitudinal groove. Also PIGURE 2 is a longitudinal cross secticnal
concurrently, if the dose indicator is present, a next view of the FIGURE ) inhalation device taken
succeeding dose number moves into viewability in the substantially along tho lins II-II of PIGURE 1;
window. 1s PIGURR 3 is a perspective view of the top ring
when the windov is in the nozzle body, and the mether of the PIGURE 1 inhalatiocn device;
nozzle body is rotatable relative to the housing, doss PIGURE 4 is a diametricel cross-secticnal view
indicator doviCe can be resst to zero by such rotation of the PIGURE 3 top ring mesber taken substantially
00 thst the number of dosea taken in any predetermined along the line IV-IV of FIGURE 3;
tize period can be monitared. 20 PICURE 5 is a perspective view of the housing
ore of the i ion is that of the PIGURE 1 enbodiment with the top merber, nozsle
the inhalation device is providsd with auxiliary key and other components rewoved;
means for preventing rotaticn of the advance ring durisg PIGURB 6 is 6 0ide elevaticnal viev of ths
actuaticns of ths dispenser valve yet allowing housing of FIGURB S;
lengitudinal procal of the ad Ting. 28 PIGURE 7 18 & bottom plan view of tho housing -.
£ of the invention is of FIGURE 6 chowing the distal end of the housing
that the inhalstion device is provided with suxiliary extended ving portion;
means for accommdating cperation of the inhalation PIGURE 8 is » longitudinal cross secticnal
device wvhen the medicament level indicator has reached view of the PIGURE 5 housing Inhalation device takea
the limit of display capability. 30 subatantially along the line VIXI-VIII of FPIGURB 5;
14 of the invention is PIGURE 9 is & perspective view of the advance
that the inhalaticn device is provided with alternative tube of tha PIGURE 1 embodipent removed from the housing
and arrang for the ad ring and the apd other T and g the s=q ial seriea
cocperating advance tube. of numerical markings that are arranged
3s circunferentially about the advance tube;
WO BLOMSLY PCTUSININY WO DANSIS PCTUSIVIL6Y
-9 - - 30 -
PIGURE 10 ias & top plan viev of ths FIGURE 9 PIGURR 20 is & perspective view of the
sdvanco tube; ’ repleceable cap that removably engages the nozzle of the
PIGURE .11 is & side olevational view of the . PIGURR 1 embodiment and is removable therefrom; and
PIGURE 9 advance tube: FIGURE 21 is a longitudinal cross sectional
PIGURE 11A is & side elevational view of an s view of tha PICURE 20 cap substantially along the line
slternate embodiment of tha advance tube of FIGURES 9 XX1-XIXI of PIGURS 20.
oad 11 PIGURE 22 is en exploded view of tho PIGUSR 1
PIGURE 12 is & longitudinal cross sectional ezhodiment, somm parts thereof broken away and sooe
view of the PIGURB 9 advance tube taken substantially parts thereof shown in section;
slong the line XII-XII of PIGURB 9 and showing the 10 PIGURE 33 shows dirgraxmatically and
sarrated groove portion defining the upper and lower 1llustratively an enlarged section of the sexrated
portions of the advance tube; groove on the inside surface of the advance tube in a
PIGURE 13 is & top plan view of tho advance 1aid flat orientation showing the unique dimensions of
ring of the PIGURE 1 enbodirent Temoved fruo the othex the groove and the pathwvay in the serrated portion that
cocponent sy ; 18 is followed by a projecting pin mecber of the advance
PIGUAE 3¢ 1o a perspective viev of the advance ring when the valve meober of an asnociated digpenser is
ring of PIGURE 13; sctuated by compression;
PIGURB 15 is a transverse cross sccticnal view VIGORE 24 is a fregoentary exploded view of
of the PIGURR 1) edvance tube taken substantially along the sasemdled ion of the the bd
the l1ine XV-XV of PIGURE 13; 20 tube and the advance ring with a dispenser being
FIGU2E 16 18 & perspectivo view of the nosle sssembled therewith, soms parts being hroken away and
of the FIGURE 1 exbodiment removed fron the housing and cone parts thereof being shovn in eection:
other corponents; . PIGIRB 25 is a perspective view of another
PIGURE 17 is 8 froot elevational view of the etbodiment of the inventive inhalatica device which is
oozzle of PIGURE 163 as similar to tha PIGURR 1 ; K
PIGURE 18 s a longitudinal cross scctional PIGURE 25A is & peropective view of another
view of the PIGURE 18 nozile taken eubstantially along esbodiment of the inventive fchalation device, socn
the line IVII-XVI{ of PIGRE 16; parts thersof being broken may, and sume parto thereof
PIGURE 19 is & eide elevational view of the being shown in sectics;
pointer {or level indicatcr) of the FIGURE ) eobadiment 10 PIGURE 26 is an exploded view of the PIGURE 25

Temoved froo the housing and otler copanents;
PIGURE 19A is s perspective view of an
alternate esbodicent of the poiater of PIGURR 19;

R L]
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Another feature of the present invention ie
that the inhalation device is provided with alternative
st an and for the nozzle.

other adva and of the

esdodiment ;
PIGURE 27 is an exploded view of the advarce
tube and sdvance ring of the PIGURE 25 ezhodicent;
FPIGURS 28 ip » longitudical cross secticnal
view of ths edvance tube of the PIGUAB 25 ecbodicent:
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PIGRE 29 is @ perspective view of the advance
tube as sectionally shown in PIGURE 28;

. PFIGURB 30 is a partislly exploded, perspective
view of an alternative embodiment of the PIGURS 1 type
wherein the advance ring is Xeyed to an extended lower
porticn of the housing;

PIGURS 36A io a fragmentary parspsctive view
of the cogbinaticn of advance tube and advance ring in
the embodiment of FIGURE 30;

PIGURE 31 is a view similar to PIGURE 30, but

an ol ve for keying the
advance ring to an extended portian of the housing;

PIGURS J1A io ap exploded view of the FIGURB
31 enbodiment, soms parts thereof broken avay and some
parta thereof shown in section;

FIGURE 32 is another view siailar to FIGURB
30, but showing another alternative arrangement tor
Xxoying the advance ring to an axtended portion of the
housning;

FIGUKE )3 10 a sids alevational view of &
modified advance tube for the PIGURB 1 device
ecbodiment, this advance tube being equipped with a stop
that limits further rotational movement of tho-sdvance
tube;

PIGURB 34 {s » view oimilar to FIGURE 33
showing ancther wodified advance tube for the FIGURB 1
device ‘ezbodizent, this advance tube baing equipped with
an endless 1oop at tha termination the helical groove:

VIGURE 33 ia an exploded perspective view of
an alternstive nozzle structure;

FIGURB 3¢ io & sidn clevational view of the
PIGUREB 35 sozale structure;

PIGURB 37 i a back end elevaticnal view of
the PIGURB 3S norzle structure;

WO s PCTRSAMLILEY
.13 -

PIGURE 49 ip an axploded view of an
alternative embodiment, some parts thereof broken away
and some parts thereof shown in eection;

PIGURE S0 i 5 perspective view of the advance
tube and the level indicator leaf erployed in ths PIGURE
49 embodicent ;

PIGURE $1 is B perapective view of ths PIGURE
49 echodicent;

PIGURE S2 ie & fragoentary vertical secticnal
view taken longitudinally along the line LII-LIS in
PIGURE $1 through the housing, the advance ring, and the
level indicator lesf of the PIGURB 48 ewbodiment;

PIGURB S) 18 eimilar to PIGURB 23 but
1 ing an al 1 by af the intalation
device;

PIGURB S¢ {a a plan view of ane pin merber
eoployed in the PIGURE $) exbodiment; and

PIGURE 55 is a fresgzentary vertical sectional
view of a porticn of the FIGURB $) embodiment in the
regian of interengagement between pin mezber acd post
and dianond wezders.

Retailed Degcription

While this invention can be embodied in cary
different forms, there are shown in the drawings and
described 1in detail, p 1y preferred of -
the present invention. The presest disclosure {s an
execplification of the principles of the iovention and
is not intersed to limit the inveotion to the
exbodizanize fllustrated.

Tuning to PIGRE 1. & perspective view of an
ecbodiment of the inventive inhalation davice for
dispensing a medicament, gencrally designated 10, i
ohown. The iahalation device 10 includes a housioy 12
and & nozzle 14 that is geascally L-shaped when viewed
froo the sidn. Scanding alone. the housing 12 has &
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FIGURB 38 is a bottowm plan viev of the PIGURE
35 nozzle structure; ’

FIGURE 319 is a perspective viev sido of an
alternative embodiment of an inveative inhalation
davice:

PIGURE 40 is an exploded perspective view of
an alternative ecbodiment of an inventive inhalation
device;

FIGURE 41 is a parspective view of the advance
1ing of the PIGURB 40 embodiment;

PIGURE 42 ip a perspective view of the advance
tubs of the PIRRE 40 shown in ion
with the PIGURB 40 advance ring, some parts thereof
being broken away; "

PIGURE 43 is an exploded perspective view of
ive of an § inhsalaticn

an al
device;

PIGURB 44 is a perspective view of the advance
xing of the PIGURB 43 esbodiment;

PIGURE 45 ia a perspective view of the advance
tube of the FIGURE 43 ewxbodiment shown in combinatien
with the PIGURE 44 advance ring, some parts thereof
being broken awayy .

PIGURE 46 shows disgranmatically and
illustratively an enlarged esection of ths oscrrated ridge'.
on the outsids surface of ths advance ring in a laid
flat orientation showing the unique dimensions of the
ridge as o pathway that is followed by a pair of guids
okids of ths advance tube when the valve memder of mn
associated disp is by compression;

PIGURB 47 is a vertical secticnal view through
a side of the PIGURB 44 advanca ring;

PIGURE 40 io a fragmentary vertical secticnal
view through the PIGURB 44 advance ring and the FIGIRE
45 advance tubs in interengaged relationship;

WO 03NS PCTUSTINLE?
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gennrally tubular shape when vicwed from the side (see
PIGURBS 2, 6 and 8) and includes an outer 16 and
an inner surface 18 that defines a lumen 20.

Housing 12 is formed with proximal and distal
ends 22 and 24, recpectively, and is asdapted to receive
an advance tube 46 and a medicament dispenser 26 (see
PIGURES 1 and 2) in lumen 20. A plurality of ribs or
fins 28 is integrally formed with, and extend from,
outer surface 16. In the embodiment 10 (oce PIGURE 1),
six fina 28 are provided in circumferestislly equally
spaced relationship about housing 13, although other
mucbexrs and configurations of fins (or ribs) 28 and the
1ike are contemplated. Pins 28 provide a non-slip
surface for gripping the housing 12 in addition to
adding to tha overall appearance.

The inhdlation dovice ewbodiment 10 includes a

level indi devica 30 bly associated with the
housing 32 for indicating a remainisg smount of the
wedi in tho 4i 26. ‘the level indicator

Aevice 30 includes a level display device 32 that is
operably associated with the advance tube 46 and ths
housing 12. A longitudinal slot 34 is defined through
the bousing 12 parallel to a longitudinal axis thereot
and communicates with the lumen 20. The lovel display
device 32 ie covably and slidably disposed in slot 34 -
and io cperably associated with tha edvance tube 46 by &
soap fit or the like. In addition, the housing 12
further defines a depresaion or concave engaging porticn
35 in the cuter surface 16 about and in proximicty to the
olot 34. Concave engnaging portion 35 allows the level
indicator device 32 to cove in a lirear fashion alory
the slot 34 without interference froa the user. In the
echodioent 10, slot 38 includes carkings or irdicia J)
to indicate the soount of eedicanent remaining in the
dispensar 26.
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While ono longitudinal slot 34, ons concave
engzging portien 35 and one level display device 32 arxeo
ahown, other a. a .are lated. Por
example, two slote 3¢, each tormed with a concave
engaging portica 35, could be defined, each cno on an s
oppoaing side of the housing 12 with a display davice 32
operably asoociated with each slot, 1In this manner, the
medicapent level could be determined from opposing aides
of the dovice 10.
FIGURB 1 further shows that the nozzle 14, 10
whose ocutput opening 84 io {otended for inpertion into
the mouth of & user, includes upper and lower portions
36 and 39, and is in operable comamication with the
housing 12 and the lumen 20. While the nozxle 34 lo
designed for insertion into the couth, it 1e 15
contemplated that it could be recantigured and vsed with
or inserted into the user's eye, nostril, ear or any
other orifice. As shown, the upper portion 36 has a
proximal end 40 that is snap-fitted to the distal end 24
of the housing 12, so that tho notzle 14 is in fluid 20
communicaticn with the lumen 20. Although a enap- it e
described, any means for rotably connecting the nozzle
14 to the M ing 42 is lated, including an .
airtight friction fit, reciprocally spaced threasds
formed on the housing 12 and norstle 14, ecrews, pins, -
atc,

as

FIGURB 2 shows a side elevatiomal view of the
inhalatien device 10 io partial cross-section. FIGURE 2
shows that the device 10 includes a top mecber or ring
42 {cee PICUKES 3 and 4) operahly associsted with the
proxicsl end 23 of the housing 12. In cas contemplated
embodiment, top cezber 42 is opersbly associated with
the housing 12, the level indicator devica 30 and the

di ai 26, to pr ths level
indicator device 30 and/or tho cedicament dispenser 26

as
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spaced relationship about inper surfaca 60 along or
parnllel to the longitudinal axis of the sdvance tube
$5. Bach longitudinal groove S8 is prefsrably cperably
associatable with portioans of an advance ring 54 as
diascusscd below.
hpm:buﬂhuncimlaxahapnndu

prefersbly forusd of a surgical metal waterial or rigid
plastic suitsble for sterilizaticn and reuse or
dicposal. Top member 42 is proferably farmed with both
» ring porticn 62 with a skirt partion 64 that genarally

ly f£rom ring porti 62. Top wmember
detinss an central aperture 63 and the skirt portion 64
is formed with at least one generally outvardiy
extending flange wember 66 (aco FIGURE 3). Top ceuber
42 is operably associsted with the housing 12 co that
ring portion 62 {s in contact with and rests upon the
proximal end 22, while the skirt portion 64 extends into
the lumen 20. Preforably, extcnding mezber €6 operably
engages at least cne housing groove 68 (oee PIGURE 5)
defined in the jnner surface 18, so that the medicacent
disp 26 1s y in the luoen
20 and extends throush the aperture 63. In exbodiment
10, the top mecher 42 is operably associated with both
the edvance device 44 and ths medicamest dispenser 26,
#0 that the digpenser 26 is mounted for longitudinal
reciprocal ootions while the sdvance tube 46 is oounted
for rotational covements in the lumen 20. Purtherzore,
top cecber 42 that ai 26 s properly
centered 1o luzen 48.

Provision is further cede for removably
connecting the noitle 14 to the housing 12, so that the
cozzle 1¢ §s in rotatable, removable, and cperable
cocramication with the luben 20. PIGURE 3 ahows that
the noszle 14 iscledes nosxle inner and ovtar surfaces
70 and 72, pectively, and i » pozgsle luzen 74
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from becoming unintentionally or accidentally separated
from the housing 12.

PIGURB 2 further showo that the level
indicator device 30 includes an advance device 44
movably disposed vithin the lumen 20 of housing 12. In
the preferred 10, the cavico 44
includes the advance tube 46 which defines a tube lumen
48. The advance tube 46 is bly disposed withi
the lumen 20 of housing 12.

At least cne helically wound groove 54 (seo
FIGURES 9 and 11) is defined in the tubular outer
surface 56 of the advance tube 46 and is operably
associated with the level display device 32.
Conveniently, the level displey dsvice 32 is snap-fitted
into the helical groove 54 through the longitudinal alot
34. It ip contemplated that a medicament dispenssr 26
that ie functicnally agseociatable with the device 10
could be sold in a multiplicity of doses. Typically, a
medicament di 26 io ily availadble
either with 100 or 200 doses, although other dosa

ars lated. It is th £

that the level indicator device 30 of the present
invention should accocmodate a dispenser 26 containing
ouch different dose units (eizes). The spiral angle,
1inear length and/or spacing of the helical groove 54
could vary depending on the disp 26 dose size, i.e.
100 or 200 doses. Purthervore, while only cne helically
wound groove $4 is shown, two OT mOYe groOves are
contemplated.

In addition, it is lated that
tube 46 includes at lesst one linear, longitudinally
extending notch or groove 58 defined in the inner
surface 60 of advance tube 46 and in fluld comxmnicatiocn
with tube lumen 46. In ewbodizent 10 (see PIGURES 1 and
9}, three elongoted grooves $8 are dsfined in equally

lated
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defined by noxtle inner surface 70 6o that noxxle lumen
74 is in fluid commnication with the lumen 20. While
only cne nozzle lumen 74 is shown, a plurality thereot
are contemplated that are substantially co-axially
sligned with each other and 21l in fluid communication
with the lumen 20. Purther, s‘plurmlity of flat panals
75 are preferably dafined about the circunference of
inner surface 70 which )3 a cor di
nuzhar of flat panels 87 forued on bousing 12. These
panels coact to permit the noxzle 14 to be rotated in
incremental steps and to provide a tactilly sensible
perception by cne xotating the nozzle 14, as desired for
purposes of aligning the nosile window or digplay port
104 with individual pumbers {(that indicate dose mmber)
102 ioprinted on the lower portion of the advance tube
a6, as those skilled in tks art will readily appreciate.
As shown in PIGURE 1, medicament dispenser 26
may be inserted into the lumen 20 preferably by
inserting the dispenser 26 into tube lupen 48 =o that
the distal end of ths dispenser 26 preferably protrudes
poocewhat froo the proximal end’22 of the housing 12.
tpocor ribo (not ehown) =ay bo'_wvv!.eed on advance tubo
46 inner surfaco portions 60 so that tho cedicament -
dispenser 26 is held unifornly spaced therefron. As
shown, for exasple, in PIGURES 16-18, a support or valve'.
sest 76 ip provided fn the ooszle 14 vhich has &
passageway 78 dafined therein that is in fluid
conmamication with ths lupen 20, o that ths medicazent
digpenser 1€ can be supported by and located therein.
1o esbodinent 10, support 76 definen a {iret opening 80
And-wondw.iugu\d:hmwmy"hninain
f£luid cocmamication with and extending between both the
first and second cpenings 80 acd 62. Furthermore, the
firet opening 80 is d=fincd [ proxiaity to and in fluid
coxmmicaticn with the lumen 20, while the second
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opening 62 is in proximity to and in fluid comrunication
with the pozile lumen 74.
when the inbalation dovice 10 is used with a

24 t ai 26, the g 1 portion
including the dispenser 26 cutlot valve member (not
ahown) io inserted into the first opening 80 and the
passageway 78, 80 that the dispenser 26 io supported by
the support 76. The outlet valve mesber of the
medicament dispenser 26 can be actusted by depressing
the distal end of ths dispenser 16 relative to the
housing 12 to an extent sufficient to wove the dispenser
26 body longitudinally relativa to the housing 13 and
the nozzle 14 and pgainst the Gupport 76, and therebdy
cpen the dose dimpensing valve in the medicament
dispenser 26 80 that o d dooe of medi t ia
discharged. One dose of medicament ip diocharged each
time the diepenser 26 i{o fully depressed. Tho

ai is a1 d from the di 26 valve
into the p y 70 h oecand 82 and
into the nozzle lumen 74 from which it can be inhaled or
cthervise delivered to the user through the nozsle
opening 64.

An integrally formed, extendsd ring portion 86

at the distal end 24 of the housing 12 and has a
plurality of flat panels 07 formed on eircumferentially
extending surfaces thersof (see PIGURES 5 and 6).
Preferably, the extended ring porticn 66 is utilized to
secure the nostle 14 to the housing 12 in a snap-fit
manner, so that tha nozzla 14 io in fluid communication
with the lumen 0. Extended ring portion 86 is formed
with at lenst one ing point, preferadbly s lip 88
projecting 11y radially rdly from the
extended ring portion 86, and extending around the
circumference thereof. While one 1ip 88 ie chown, two
or more 1ips 68 or even o plurality of generally

»
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each project radially from ring 94 sad that are istegral
therewith. Ths ring 54 and the stud mesbers 96 aro
disposed within tube lumen 49.: A serxated portion (or
31gzag groove) 98 (sec PIGURB 12) is defined in the
jnner surface 60 of the advance tube 46 in proximity to
the distal end of tube 46 lower portion S2, and the
projecting mecbers 96 are operably associsted with the
ssrrated groove 50.

PIGURBS 5-8 show varicus views of housing 12
witb the top mecber 42 and the poizle 14 removed, and
include a perspective viev, a side eclevational view, &
bottom plan view and a side elevational view in cross-
section. Housing 12 has & genarally rectangular,
tubular shape when viewed froo the side (see PIGURES 6
and 8) and a circular shape when viewed froo the bottom
{see PIGURE 7). In ons preferred esdodiment, housing 12
is formed of surgical cetal matorial or rigid plastic
suitable for sterilization and reuse or disposal.

As shown in PIGURES 3-8, the bousing 12 has an
outer surface 16 and inner gurface 13 that defines the
lumen 20. Housing 32 is formed with proximal and djstal
ends 22 and 24, respectively, and is adapted for
seceiving the cedicement dispenser 2§ (not shown but sse
FIGURE 1} in the lumen 30, The houning 12 is configured
for removably and rotationally receiving the advance c.
tube 48 in the luoen 20.

operation of the level indicator devico 30,
which can be considered to includs the sdvance device 4¢
that 1s disposed within the Junesn 20 of housing 12, fa
illustrated by PIGURES 9-11. In echodiocent 10, sdvance
tube 46 defines the tube lumen 48, includes upper and
lower tube porticns SO and $2, and is rotatobly disposed
within the lumen 20. A3 indented porvion 106 that is
tsfined by outer surface 56 of tube ¢f in proxinity to
distal end 100 of tube 46 lower portion 52, ia provided
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radially outwardly extending aubs spaced about extended
ring porticn 86 are contemplated.

Correspondingly, at least one comnecting point
16 formed on the nozzle 1¢. At least one ennular groove
50 (see PIGURRS 16 and 18) is dofined by the nozxle 14
inner surface 70, the groove 90 extending around the
inner circumference of nosxle proximal end 40. Groove
90 i5 in epaced relationship to, and positicnally
aligned with, 1ip 88, and so fricticoally accommodates
the lip 88. Ths groove 90 is defined to receive the lip
88 of the kousing 12 so that the groove 90 and lip 88
act in concert to secure the nozrle 14 to the housing 12
in an air-tight, anap-type frictiom fit. Again, while
this snap-type friction fit is preferred, other securing
means are contemplated for rotably securing noxzle 14 to
housing 12.

In embodiment 10, the extended ring portion 86
and noxzle 14 illustratively each ircluda eighteen
panels 87 and 75, ively, chat to
provide a elight friction therebetween that allows the
nozile 1¢ to rotate about the housing 12, eimiler to
that of a wvatch bezel. Rotating the nozzle 14 relative
to the housing 12 allows the dose indicator device to be
resst at the end of each pred: ined period
daily, weckly, monthly, etc. The slight friction
between pancls 75 and 87 prevente such xeoet from
occurring accidentally; thus, the operable engoagement of
pansls 75 and 67 requireo that the dose indicator device
be deliberately reset by the user.

As shown in PIGURS 2, an edvance member 92 fo
disposed in the lumen 20 of housing 12 in coperable

aticn with tho ady davice 44. In embodiment
10, the advance member 92 cooprises an advance ring 54
having et least ons and preferably a plurality, bere
illustratively three, projecting stud cembers, 96 that
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and is in addition to the hcui:nlly extending groove 54
defined in cuter surface S6.

In echodiment 10, each longitudinal notch or
groove S8 extends only part vay aleng the inner surfece
$0 of tube 46, and the notches or grooves 58 each
provide & lead in for imserting advance ring 94¢ into the
lumen 48 during ewbodi 10 y- The
ring 94 i initially positicned in tube lumen 48 =0 that
each of tho projecting memhers' 96 on ring 94 operabdly
engage a diff{erent notch or groove S8. In one
disposable esbodiment, advance ring 94 is fixedly

d to the disp 26, being held in place by
gluing, bonding, critping, a presa-fit or the like.
.8 1le exhodi 1s pret a "

advance ring 94 is preliminarily frictionally associated
with the dispenscr 26 and is, after usage of the

a3 26, 4 hable th 4 for reuse with a
different di 26. Proferably, the ring 94
slidably edvances after associstion with a dispensar 26
in the tube lumen 48 in & linear and longitudinal

fashion until the ] ing mexber(s) 96 of the ring 94
opersbly engage(s) the serrated grvove 98.

In echodizent 10, {llustratively, the advance
tube 46 is forved of two parta, tube upper and lower
poztions 50 and 52, respectively, which sreo operably
associated with each other (sco PIGIRE 12). Distal end
110 of tube upper portion 50 is operably associated with
the proximal end 112 of tube lower portica S2. In
echodiment 10, extended portion 114 that is formed at
the distal end 110 engages, or rests upaon, the shoulder
316 that is foroed at the praximal exd 112. Otler ceans
and pethods of operably associating tube 46 upper and
lower porticns 50 and $2 are contezplated, including
thresds, gluing, bonding and the 1ike. An advance tube

SCTASUNI14T
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46 can be formed as a unitary piece by colding or the
1ike, 3if ceaired.

The interrelationship between the housing 13,
the norale 14, the advance tube 46 and ths advance ring
94 is f{llustrated in PIGURB 32. As further explained
below, vhen, in one cycle of cperaticn. tho advance ring
94 is moved longitudinally dovmmards and upwards
reciprocatorily relative to the housing 12 and the
advance tube 4§ during op on of the led device
10, the adv tubo 46 1 1ly in one
direction a predetermined amount. The same rotation of
the advance tube 46 coves level display device 32 in the
longitudinal slot 34 and advances the oumerical indicia
102 viewable through the window or displsy port 104 in
norzle M. i

pictal and proximal ends 110 and 112 of
advance tube 46 define the serrated groove portica 98 in
embodizent 10. The projecting mexbers 96 of the advance
member 94 operably engage groove 58 and the
teeth 118 defined therealong (the testh being generally
designated as 118 and including proximal and distal
testh 118A apd 1188, rospectively). Grooves 120 are

. defined betwesn the teeth 118 (the grooves 120 being

generally designsted as 120 and including prexinal and
distal grooves 120A and 120D, yespectively). Downward
on the disp 26 woven the associated

advance ring 54 dowawards and causes the preojecting
members 96 to move longitudinally downwards and ioto and
along adjacent edge portions of the tasth 118, and to
press downwardly and against adjacent edge portione of
the tecth 118 and the grooves 120. Releasing the

rd ¢ on the di 26 after a medication
doae has been dispensed through the dispenser 26 valve,
causes the dispenser 26 to move upwards, the upward
force being provided by the spring bias of tho dispenser

WO sy . PCTUSOINN4T
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The parmar in which the serrated groove 93
functions is illustrated in PIGURE 23 where the circles
in and along the track defined by groove 98 represent
progressive positions of one of the three stud or pin
pembers 96 that radislly upwardly project from the
advance ring ¢ and that are engaged with tho groove 58
in the assembled and operating embodiment 10. In PIGURB
33, tha arrow A indicates the direction of rotatica of
advance tube 46, the arrows Bl and 32 indicate.

ively, the lengitudinal movesent,
followed by tho up long nal of the
advance ring $4 with stud cecbers 96, and the curved
arrows C indicate the path of travel of stud member 96
in groove 98 during longitudinal covexents of the
advance ring 94. As indicated in PIGURE 23, the
11lustrative stud member 96 is in position A when the
advance ring %4 is in ito resting state (or rest
poaition). The resting state exists when no cocpressive
force inm being applied to the expcsed distal end of ths
dispenser 26 that is associsted with the device 10. In
this state, the dispenser 26 valve is in a fully closed
and nen-operating configuraticn in the dispenser 26.
The advance ring 94, as explained, is associsted with
the proximal end of the dispenser 36.

%hen the exposed distal end of the dispenser °
26 is axially cocpressad by a user, the dispenser 26,
body coves longitudinally and dly relative to the
housing 12 towards the notsle 14. hen the applied
cozpressing force is sufticient to actuate the dispenser
26 valve, tho result is that a predeternined aedicaticn

dose is di d fron the di 26 and exite tke
dsvice 10 through the nozile 14. During the
longitudinal rd of the d&i 26, the

advance ring 94, which is associated with the dispenser
26 as explained, togethar vith the stud zechbers 96,
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26 valve, and the advance cember 92 and ths projecting
members 96 move upwardly to the tip of the next tooth
118 in the series of toeth 118 and into the next groove
120 in the series of grooves 130, in a rachet-like
tashion. As the projecting mexbers 96 engage the
grooves 120 and tho teeth 118, "they couse tho advance
tube 46 to rotate in the lumen’20. Thus, io embodiment
10, applying and relessing longitudinal pressurs (foxce)
to the dispenser 26 and associated advance riog 54
causes advance tube 46 to xotatably move in one chosen
direction in a sort of rachet-like fashion.

Closer inspection of PIGURE 12 reveals that
the proximal and distal series of testh 118A and 1188
are offset circumferentially relative to each other.
Thus, proximal teeth 118A are in a longitudinally spaced
rolaticnship relative to the distal grooves 1208, while
distal testh 118B are longitudinally spaced relationship
relative to the proximal grooves 120A. Downward
prosgure on the advance ring $4 causes the stud mexbers
96 to move longitudinally into, and press downwardly om,
the distal groove 1208 defined between teeth 118B.
Releasing the pressure on advance ring 94 causes the
projecting members 96 to move upwardly, and to hit
{engnage) ths proxima) tooth 118A just slightly off-
center, i.s., just off the tip of tho proximal tooth
116A, and then move into and towards the top of the naxt
proximal groove 120A in the series, causing tho advance
tube 46 to rotate in the lumen 20.

The serratsd groove portion $8 providas an
advancing track OF groove for regulating the rotaticnal
the advance and positicn of tube 46. As indicated, the
serrated groove 99 is defined in, and extends
circumferentially about, the insida surface 60 of the
advance tube 66.
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concurrently algso move longitudinally and downwardly
towards the noxsle 14. The stud member 96 illustrated

An PIGURE 23 moves from position A to position B within

the serrated groove S58. s stud member 96 moves, it
comes into contact with adjeceat lower edge portions of
the groove 98 and exerts a carming force thereupon vhich
causes the groove 98 to move to the leoft (in PIGURE 23}
resulting in the stud mesber 96 reaching first position
¢ and then pogition D. Pesition D corresponds to the
location of dispenser 26 where the dispenser valve 16 1a
fully open and a wedication dose is dispensed.

Thereatfter, the applied corpression force
against the distal end of the dispenser 26 is releascd,
and the spring means (not shown) inside the dispenser 26
wvalve acts to roturn the dispenser 26 in a longitudinal
direction relative to the housing 12 to its reat
position (or westing otate). Concurrently, as shown in
FIGURB 23. the etud member 96 coves from position D to
position E where the stud member 96 comen into contact
with adjacent aids edge portimns of ths groove 90 shere
a camning farce causes the groove 98 to the left (in
PIGURE 23) and thereby concurrently cause the advance
tube 46 to rotate to tha left. The stud mexber 96 moves
to position P and then back to a positien A2 which
corresponds to the rest position (or restiog state) of
the dispenser 26. Position A2 ie & position in groove
93 that is in t_:l:c\n!axenuuly epaced relationship to
che groove 90 position that f{s posicion A.

The configuration of the groove 98 with its
offset opposite side edge cunfiguraticn and dipansions
guides the sTud tezbers $6 and allows the advance tube
46 to rotate in only one direction and prohibits the
advance tube 46 from backing up or counter rotating.
The groove S8 in cooperaticn with the atud octders 96
tiue achieve a critical function in the davice 10, The
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advance tube 46 is rotated in incremental steps, 50 that
tho helical groova S¢ defined in the cuter surface $6 of
the advance tube 46 advances to a predetermined extent.
and so that the level dicplay device 32 advances in the
kelical greove S¢ and in longitudinal slot 34 to s
[ ined extent, ive to each actuation of
the dispenser 26 valve. Thus, the lovel display davice
32 sccurately ceasures the nurber of actuations of the
diopenser 36 valve. Ths mmber of actuatiocns provide an
indicotion of the quantity of medicament remaining in
the dispenser 26 and of the daily (or cumilative) dooe
received by & user of ths device 10, It is igportant to
note that the stud wexbeys 96 do not rotate or move
along the groove %3, but cove only longitudinally and
reciprocally. It is the longitudinal and 3
motion of the stud mecbers 96 in the groove $8 that
forces the advance tube 4§ to rotate in one direction.
The dose counter feature of the device 10 is
optional but preferred. If desired, this feature need
not be included in an embodiment of device 10, an those
skilled in the art will readily appreciate. dhen
utilized, the doae L is cp d by the
same dispenser 15 valve actuations that diapenses 8
medication dose. As can be appreciated from, tar
exatple, PIGURB 21, the reciprocal covement of the stud -
mexbers 96 rotates the advance tube 4. Since the
advanced tube 46 here carries both the helical groove 54
and the printed mmerical indicia 102, the rotation of
the tube 46 provides the noceded movement to count both
dicpericer 26 medicament level and number of doses. Each
tine the disp 26 is dep: d and the 44 28
valve io d, a next ing pumber app in
ths window ox port 104 of nossle 14. For a user to
count the user’s daily dose cach day, the dose counter
can be reset by the user rotating the nosile 14 relative
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PIGURBS 13-15 provide further dstail on the
advance_ring 4. PIGURB 13 is a top plan view, PIGURB
14 is a sidn elevaticnal view and PIGURB 1S is a mice
elovational viev in jon of the ring
9. In 3l 10, the ring 94 has a
generally circular shapo when viewed froam adove, and is

ly aade of ical matal material or rigid
plastic suitable for starilization and reuse or
disposal .

As shovn in PIGURES 13-15, advance ring 94 is
@ovably disposed in lumen 48 in operable commmication
with the advance tube 46 that is movably disposed in
luasn 20. The advance ring 54 has preferably and as
shown three projecting ceobers 96 that extend tharefrom,
are integral therewith, sre disposed in tha tube lumen
48 and are cperably associasted with the serrated groove
98 of tha advance tube 46. As shown, 4t leass one, and
often a plurality, but preferably thres projection tabs
97 extend ocutwardly, longitudinally, and upwardly froa
each merber 9§. Preferably, tha tabs 97 are
circunferentially equally epsced and preferably each tab
97 is integrally and centrally (relative to an
individual tad 97) associated with a projecting stud
wexber 95. The advance ring 94 further includes » ring
bass porticn 122 defining st least one central aperture -
124 therein. shile only cne aperture 124 is shown, two
or core apertures are conteoplated depending on tha

fcular ai 26.

A peripbaral side wall porticn 126 is shown
extended generally upward from and istegral with ring
portion 127, so that the loner surface 128 of side wall
porticn 126 and ring base portico 122 defins s cp-like
atructure [see PIGURB 15). Sids wall porticn 126 nms
alang and di rdly from s 1ph 1 edge 135 of

ring base porticn 122, although other errangecents 8re
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to the housing 12 until tha pumber “0" appears in tha
window 104. Thus, if desired, o user can make a fresh
count each day. The device 10 does not permit the
dispenser 26 cedicament lovel to be reset, but pernits
the number of dopoo to be reset {(through rotaticn of the
nozale 14 relative to the housing 12, as axplained).

PIGURE 11A depicts an alternate embodiment of
the advance tube $6 of PIGURE 11. The elements in
PIGURE 11A designated by reference mumerales in the 1000
oexries, having ths last two or three digits in comon
with elemente dsocribed above with respect to PIGRE 11,
correspond to and have sinilar functionn or strvcturs as
the elements described above. At least one Gownwardly,
belically extending groove 1054 ia defined in the outer
surface 1056 of advance tube 1046 and ia operably
associated vith the lavel display device 1032, the level
display device 1032 being illustratively snap-fittsd
into groove 1054.

. 4t ie lated that medicement in
digpenser 26 could be sold in a multiplicity of doses.
Typically, the medicament dispenser 26 comeo in 100 and
200 doges, although other dose are loted

it 1is lated that the level indicator *
device 1032 of the present invention must accommodate
such different dose aizes. FIGURB 11lA depicts an .
advance tube 1046 able to accommodate dispensers I§
having such different dose size. Tho helically wound
groove 1054 of PIGURE 11A hss & different angls, linear
length and spacing compared to tha helically wound
groove 54 of PIGURB 11. Purther, while only ono
belically wound groove 1054 is shown, two or more
grooves, each having a different angle, linear length,
and spacing, and each able to accoomodate different
indicator devices 1032 are contexplated.
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contesplated. Por example, wall portion 126 could run
along and axtend from the immer circumference of the

.ring portion 122 {arcund the aperture 124).

Projecting tabe 97 extend upwardly from and
are integrsl with side wall portion 12§, while each
projecting mewber 96 extends radially outwardly from and
is integral with each tab 97. As shown in FIGURB 13,
the three projecting mezbers 96 each having a projecting
tab 97, are equally spaced about, and project froa cuter
surface 130 at the proximal end 132 of the ving %4. The
tabs 97 ars believed to izprove the capacity to slidably
and longitudinally move the ring 94 along ths inner
surface of the tube 46 when the ring 54 in association
with a di 26 is into the tube 48 during
assezbly of device 10 for use. However, other
ated including haviog the
projecting b 96 a hed to any i of the
outer surface 130, including diectal end 134, depending
on the positian of ths advancing ring %4 in the lumen
48. Preferably each projecting mexber 96 of a ring 94
is operably sssocisted with the serrated groove portion
$8.

. As provided sbove, device 10 inoludes s dose
indicator davice. The advance tube 46 includes indicia
102 digposed thereon (see PIGURES 9 and 11) and visible "
through the display port 104 defined in nozzle 32 (acs
PIGURES 16-18). ¥he imdicia 102-1llustratively coprise
a series of mmbers that are inprinted on a strip of
paper that {s attached to the tube distal end 100, ard
esch mmder indicates a mxber of doses. The display
port 104 §s defined in the upper portion 36 of tte
ootzle 12 in fluid commricaticd with the ooztle luzen
7¢ and is in epaced and positionsl relaticnabip with the
advance ring S4. As the advaoce tube 46 rotates, the
mmrbers of the indicia 102 are displaysd through ths
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display port 104 in ssquence. wnile a strip of paper is
used in one embodiment, other indicia deviceo for
displaying the number of doses are contemplated. Pox
exazple, the mumbers could be written or printed
directly upen the tube distal end 100. Purthermers,
projecting menbers 96 could operably engage a counting
davice connscted to an amalog or digital display for
diaplaying the mmber of doses adminiotered.

PIGURE 1 illustrates that noizle 14 is
intended for inserticn into ths mouth of & user,
although it is contezplated that inhalation device 10
could be used with any orifica of the body. PIGURBS
16-18 1llustrate further detail on noszle 14, PIGURB 16
shows a perspective view of the nozxle 14 reaoved froo
the bousing 12, vhile PIGURES 17 and 18 show a front
elevational and side elevational view in cross-secticn.
It is prefexred that nozsle 164 be cooprised of surgical
metal material or rigid plastic.

PIGURE 19 shows a side elevation view of the
level display device 32 which preferably includes a
pointer 136 comprised of ourgical motal material or
rigid plastic. Pointer 136 hera includes & rounded
upper portion 138, which is generally circular when -
wiewed from the front, and a post oember 140, which

d and 0 1 th ith. While a
circular chape is shown, other shapes are contesglated
including, for exaxple, diamonds and axrows. Pointer
136 further includes et least one flange or lip 142
pmjectir;g generally radially outwardly from post mecber
140 and extending around the circumference thereof.
While one 14p 142 is shown, two or sore lips 142 or even
a plurality of generally redially outwardly extending
mubs are contemplated.

As shown, post metber 140 has a predatermined
ocuter circumference such that a distal end 144 can
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have the same function and/or structure as thooe
degeridod with regard to FIGURE 19. In FIGURB 19A;
upper portion.1138 of the level display devico 1032,
i.e., tho pointer 1136, is depicted as & double arrow.

FIGURBS 20 and 21 illuatrate a replaceable cap
150 for and 1 ble use with nozzle 14.
PIGURES 20 apd 21 show a perspective view and side
elevational view in cross section of cap 150. It fs
contexplated that replaccable cap 150 is formed of
surgical cetal material or rigid plastic suitable for
sterilization and reuse or disposal.

In embodiment 10, the replaceable cap 150 has
a genarally traperoidal shape when viewed [ruo the end;
bhowever, other shapes are conterplated. Replaceadble cap
150 is formed so that it engages the distal end of the
noz2zle 14 at the nozsle opening B4 forming a tight
tricticn fit therewith. A gensrally flat L1id 152 io
included in the cap 150 with an integral akirt 154

=) froo a peripheral edge 156 2, The skixt
154 is furcher forced with & lower cap edgs 158 which
abute sgajnst shoulder 159 definnd in the nozsle 14.

A chagber 160 is defined in cap 150 by an
ismer surfaca 162, while an opening 164 is defiped
opposite the 1id 152 by the lower cap edge 158. At
least two lips, first and second lips 166 and 168,
project generally invardly froo a 1id inner surface 170.
While two lips 166 and 168 are shown, thres or more lips
are laced. Pur it is lated that
replaceable cap 150 could be acttached by other tzans
including threads, clasps, pins, ete. In exbodimentl0,
the opening 164 is configured to receive tha distal end
of thes noszle 14, with firet and pscond lips 166 and 168
configured to have & tight frictien fit with the rozzle
outer surfsce 72.
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extend through the slot 34 and operadly engage helicall
extending groove S4 about tubs 46. Lip 142 io
positionally spaced fro: the upper portion 138 go that
the pointer 136 can slidably cove {n slot 34 in a
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linearly reciprocal fashion. Lip 142 is further formed

having angled and engzging surfeces 146 and 148. Angled

surface 146 is forwmed ao that it can readily pasa
through the slot 34 into the lumen 20 where an engaging
surface 148 an 1ip 142 then slidingly engages inner
surface 19 of the housing 12.

When advance tube 46 is inserted into the
lumen 20, the pointer 136 is insarted through the slot
34 to operably engage the hslically wound groove S4.
Lip 142 is sufficiently flexible to pass through the
slot 34. Pointer 136 is advanced through the slot 34

unt{l the distal end 144 operably engages the helically

wound groove 54 in a spap-fit fashiocn so that the
engaging surface 148 engagea the inner surface 18. The
interaction of distal end 144 with the halically wound
groove 54 and engaging surface 148 with the inner
surface 18 are sufficient to hold the pointer 136 in
place in slot 34. As ths advance tudbe 46 advances and

ooves rotationally in lumen.20, the operable association

of the distal end 144 and ths helically wound groove 54
causes the pointer 136 to 6lidably move in the slot 34
in » linear fashion. This sovement of the pointar 136
is indicative o2 the amount of medicament remaining in
the medicament dispenser 26. As ghown in FIGURES 1 and
S, tha alots 34 includs markings or mountings 33 which
azsist the user in determining how much wedicament
remaing.

PIGURS 19A depicts an alternate embodiment of
the pointer 136 of PIGURE 1l1. Correspondingly, the
last three digito in the 1000 series of mxnerale
depicted in PIGURE 15A are connected to slements which
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In operation asc a reusable davice 10, the

medicament dispenser 26 must be inserted into the device

10. In oae ezbodiment, device 10 is disaspemdled so
that the medicament dispengser 26 can be inserted.

Pirst, advance tube 46 is removed from the tube lumen
20. This removal requires that the top weusber 42 be
resoved from the distal end 24 of bousing 12 and the
pointer 116 be removed from the slot 34, so that the
dv cube 46 i the ring 54 can be

removed from the housing 12. HNote that concave engaging

portion 35 aesists the user in removing the pointer 136.

The user can now rsassexble the inhalation
device 10 to incoxporate the medicaoent dispenser 26, if
desired. Medicement diapenser 26 ie cpersbly assoclated
with the advance ring %4. This ia prefermbly
accoopliskhed by inserting the outlet valve member of the
medicament dispenser 26 into the aperture 124 so that
the forward or proxioal end of.the nedicament dAispenser
26 is in contact with tho imex surface 120 and i»
contained in the cup-like structure defined by the ioner
surface 128 and the ring portion 122. The cedicacent
ﬂmmzsndtheadvmﬂng!‘mmbeopenhly
aspociated with the sdvance tube 46 and the resulting
subassesbly can be inserted into the proximal end 32 of
housing 32.

Shen the inhalation device 10 is used with
medicanent dispenser 26, the protruding portion or
outlet valve cenber (not shown) of ths medicacent
dispenser 26 is inserted into first openiog 80 and
pansagevay 72, 6o that the dispensar is mpported by ths
support 18.

Alternatively. as shown in PIGURZ 24, the
advance tube 46 and the sadvance rirg 94 csa be
preliciaarily d with the ing 12 and then the
dispenser 26 can be insorted into the lumen 48 of tke
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advance tube 46 to the longitudinal extent needed to
associate fully the dispenser 26 pruximal end and
assoclated dispenser 26 valve with the advance ring 94.

It is also contesplated that tho inhaler
devico 10 i3 disposable, wherein the device 10 is sold
with the di 26 alresdy &1 d therein and with
advance ring 94 tixedly cnnnect.e.d to diepensar 26.

It 1o contesplated that, after usage of &
dispenser 26, odvance ring 94 and the associatiated
dispenser 36 are removed froa tube lumen 48. In this
application, a fresh medicammnt dispenser 26 and
asaociated odvance ring 94 are inserted into the tube
lumen 48. As shown in PIGURBS 9 and 10, threc grooves
58 are defined in and equally apaced about the ianer
surface 60 partially along the lorgitudinal axis of the
advance tube 46. The advance ring 54, preferably
including the medicament dispenser 26, is placed in the
tube lumen 48 oo that the projecting members 96 of the
ring $4 each cperably engage a different groove 58
initially. Bach projecting mecber 96 is preferably in
spaced adjacent relationship to tho associated groove
$8, so that the advance ring 94 slidably advances in the
tube lumen 40 in 5 linear feshion until the projecting
members 96 cperably engage ths serrated portion 98.

When the level display device 32 is in place, *
the top member 42 may be associsted with housing 12 ee
above described.

Preferably advance tube 46, wvhich is rotatably
diepomed within the tube lumen 49, has the projecting
members 96 of the ring 94 cperably engaging the teeth
118 of the serrated groove portion 98. Downward
pressure on the advance ring 54 causea the three
projecting tabs §7 to wove into, and press downwardly
on, the groowves 120 defincd in the serrated portion 98
by teeth 116. Releasing the pressuxe on the advance
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correspondingly eimilarly mumbered but with the addition
of priws marks thereto for convenient identification
purposes. .
In deviée 180, the unitarily formed advance
ring 94° has three equally islly <
projacting stud members 96° that each radially outwardly
extend froa a positian adjacent to the outer open edge

of the sids wall 126’ thereof. To accommodate the atud
werbers 96° in the lumen 43° of ths advance tube 46°
during assexbly and disassesbly of the device 180, three
oqually circumferentially spaced, lomgitudinal grooves
58° are dafined in the inner surface 60’ of the sdvance
tubo 46’ that each extend from the upper proximal end
108’ of tubs 46’ to the gerrated groove 58°.

Alternatively, if desired, three such grooves
{not shown) could be defined in the inner surface 60’ of
tha advance tude 46’ that each extend from the lower
djstal end 110° of the tube 46° to the sexrrated grove
8. In this during fation of a
dispenser 26° with the device 180, the proximal end of a
dispenser 26’ is extended into the lumen ¢8‘ of the
advance tube 4§’ and engaged with the sdvance ring 94°
after the sdvance ring 54° has been associated with tke
advance ring 46 by lnserting the advance ring 94 into
the advance tuba 46’ through the distal end 110° of ..
advance tube 46°.

In drvice 180, ths sdvance tube 46° is
unitarily molded of a aterilizable plastic (preferred)
or metal.

1f desired, an inhalsticn counter dsvice can
be provided, an indicated above, vhich does not
i a dose . Such a device can also be
prepared with a moazle fized to the bousing. An
1llustration of such a davice is provided in PIGURE 2SA.
Rere. a housing 12° and & poizle 14° are esch separately
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ring 54 causes the projecting tabs 97 to move tovards
the tip of ths next tooth snd groove in the series of
teeth 118 and grooves 120, in a rachat-like fashion.
furthermore, as the three projecting tabs 97 engage the
g 120, it the tube 46 to rotate in
the lumen 20.

As the advance tube 48 advances and moves
rotaticnally in the lumen 20, the operable aasociation
of the distal end 144 and the belically wound groove 54
causes the pointer 136 to slidably move in the slot M4
in a linear fashica. This movement of the pointer 13§
is indicative of the amount of medicament remainieg in
the medicament dispenser 26. Purther, os the advance
tube 46 rotates, the indicia device 102 rotates,
indicating the muber of doses administered during a
predetermined period. At the end of such period, norzle
14 can be rotated until ths firat number, preferably 0,
48 visible in dipplay port 104. This acts to reset the
dose indicator deovice.

After all the medicament is dispensed from the
di 26, the ai 26 may be removed from tube
lumen 48 and discarded, if dsvice 10 is reusable.
However, it is mleo contemplated that device 10 is
dioposable, wherein both the dispenser 26, housing 132,
noxzle 14 and cap 150 are discarded. The leval
indicator davice )0 may be reset by rotating advance
tube 46 in the counter-advance direction, i.e.. opposite
to that of the normal advance rotaticn. In turm, this
will cause the lovel display device 32 to retwrn to its
original position in slot 34 in a linear foshion. The
fnhalation device 10 is bnow ready for reuss.

PIGURES 25-29 show an altermative embodiment
of the inventive inhalation device generally designated
as 160. Device 180 is generally similar to device 10 in
structure and operation, and similay components are
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foxmed by molding plastic or the liks and then are
bonded together by an adhesive (not sbown), sonic
welding, or tha like. By appropriate sizing of hau-x.ng
12’ and nozzle 14‘, the sdvance ring 94, the advance
tube 46, the top member 42, and the level display davice
32 of 10, i1 ively, are aspociated with
the housing 12°, and the di 26 is inted with
the seserhled structure as ahown in PIGURE 25A. The
lower end of the sdvance tube 46 is not provided with
mmerical indicia, and no window in the noztle 14° ia
provided.

In a device 10 or 180, the advance riog 54 or
94* is reasonably stable and resistant to rotaticnal
movement relative to the advance tube 46 or 46’ vhen the
wvalve of the associated dispenser 26 or 3§’ is actuated.
Howevexr, study indicates that when the advance ring $4
or 94 is longitudinally and reciprocatingly eoved, as
explaiped, and the advance tubm 46 or 46° ie rotatably
toved by the camming action of the stud cexmbexs 96 or
96° upon edge porticns of the serrated grove 98, as also
previously explained, it cay under certain conditicns be
poasible for slight rotational movements of the advance
ring 94 or 94’ to occur. Such a eovement, if it
occurred, could interfere with, or detract from, the
accuracy of medicament apount and dose rucber provided .
through usage of a device 10 or 180. Hence, for reapons
of safety and of achieving maximm posaible sccuracy in
the indicated anount of ocedi in 2 ai 28 or
26° by a device 10 or 180, and also in ths iedicated
ouzber of doses dispensed by using & dsvice 10 or 180,
it would be desirable to provent the advance ring 94 or
94° froo experiencing any rotatioo in & device 10 or
180. At the same tioe, there should be no interlersnce
with the longitudinal reciprocal covability of the
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advance ring 94 or 94° rolative to housing 12 or 12° and
advance tube 46 or 46°.

. To achieve thia desirable result, in the
present invention, keying means io provided for
interlocking an advance ring, such so advance ring 94 or
94+, with a housing, such as housing 12 oxr 12°, in an
inhalaticn devico, much as 2evice 10 or device 189.

various illustrative embodiments ot such
Xeying teans sre provided. For present descriptive and
{llustrative purposes, the keying means is preferably
incorporated into en inhalaticn device that is similer
to enbodiment 10 except that certain changes, as pow
deacribed, which are introduced into the housing 13 snd
the advance ring 94, as illustrated in ezbodimenta of
PIGURES 30 and 30A, 31 and 3IA, and 32.

In the embodiments of each of PIGURES 30 and
30A, 31 and J1A, and 32, the housing 12 at its distal
and 24 15 provided with a plurality of circumfarentially
preferudbly cqually opaced, rearwardly projecting lege
201. Tha legs 201 are radially i{nwardly spoced ralative
to the outer surface 16 of housing 12 8o as to avoid
interterence with the above described arrangemants for
associating the norzle 14 with the housing 12. Also,
while the respective lengths of tha legs 201 are equal
to one ancther, thess lengtha are such that no ‘.
inter occura the legs 201 and portions of
the nozzle 14.

The legs 201 at their respective ends are

jated with a 1 d disk-202 that hae a centrsl
sperture 203 dofined therein. The size and shape of tha
aperture 203 are such that the support 76 in the nozsle
14 can extend upwardly therethrough when the nozzle 14
is in connected associstion with the housing 12. N

In each of the embodiments shown in PIGURES 30
and 30A, 31 and 31K, and 32, the advance ring 94 is
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aperture 203 is such that the flanges 204 are
longitudinally and reciprocally moveable relative to the
aperture 20) when the di 26 is comp: -
relative to bousing 12 and tha digpenser 2§ valve is
sctuated followed by relcace of the compression force,
as explajned praviously.

The e shown (n P 31 and 311 o
similar to that sbown in PIGURES 30 and 30A, except
that, in the PIGURES 31 and 31A exbodiment, a pair of
separate slots 206 are dafined in the disk 102, each
slot 206 being contigured for receipt and siidable
engagement with a different one of the flapges 20¢ when
the flanges 204 aro aligned and oriented therewith
during assembly. Thus, the slota 206 permit
longitudinal covexent of the flanges 204 relative
thereto, but not rotational movement of the flanges 204,
as desired. 1n eddition, in the PIGURES 31 sad JIA
enbodicent, the legs 201 are 2 ially
and replaced to achieve a contimuously circumferestially
extending oleeve 207 that is integral with the outer
edge porticns of the disk 202 and that snap fits into o
socket (oot detailed) formed in tha bousing 12 adjacent
innsr surface 10 at dietal end 2¢.

The erbodiment shown in PIGURB 32 is sinilar
to that shown in PIGURES 31 and 31A. Howaver, here, .
opposite sida portions of the aperture 203 are provided
with flange-receiving mida pocksts, or cut-cuts, 208
that restrain the flanges 204, when engaged therewith,
fron rotation. but that allow flange 208 reciprocationm,
as desired. In afdition, side edgs porticns 209 of the
advance ring 46 are provided with sltermating
longitudinally extending ridges and valleys which are
adapted to matingly engage insida surface portions ot
legs 201 that aro hera cf ially £1 and
that have inside surface portions that are
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provided with a pair of flanges 204 that are integrally
foxmed with the ring portion 122 and that project
rearwardly therefrom. Relative to the ring porticn 122,
the flanges 204 are each of generally uniform thickness,
and each extends arcuately and in adjacent relaticaahip
to the aperture 124 defined in ring portion 122. The
flanges 204 are in opposed but inversely curved
relationship to each other on opposite side of the
sperture 124.

In the embodiment shosm in FIGURBS 30 and 3CA,
terminal outeidn end edge portions of each flange 204
are configured for facilitating entrance into the
aperture 20) when the advance ring 54 is slidably and
longitudinally moved through the lumen 48 of the advance
tube 46 éuring assembly of the dovice 10 and sasociation
thereof with n dispenser 26.

To aid in thio assembly, conveniently and
preferably the advance ring 54 is preliminarily
associated with the proximal end region of the dispenser
26. Conveniently and praferably, thers is a
dissociatable friction fit between this proximal end
region and the advance ring 94, thereby to reduce the
possibility that ths advance ring 94 could dissociate
from the dispenser 26 as the subassexbly of advance ring
94 and dimpenser 28 is slidably extended through the
lumen 48 beginning ot the proximal end 22 of housing 12.

During assembly, when the flanges 204 reach
the disk 202, they pass through the aperture 203 into
full engagement with the diok 202 without interference
with the support 76. Outside surface porticns of the
flanges 204 frictionally engage adjacent portions of the
sperturc 303 &0 that the flanges 204, and thereby the
advance ring 96, are rastrained from rotational movement
relative to the aperture 203. However, the
interrelationship between the flanges 204 and the
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eorrespondingly configured relative to the edge porticas
209 whereby the edge porti 209 are ) |

vith, thereby to p tha ady ring 94 fron
rotating but not reciprocating relative to housing 12.
Here, the relationship between the housing 12, the
advance tube 46 {which is mot shown {n PIGURES 10, 31
and 32) and the advance ring 94 can be such that the
ring 94 projects longitudinally down into the region
occupied by the lego 201 below the ring 94 and the
housing 11.

When in use a device 10 reaches the state
where the level display dsvice 32 has advanced to, or
nearly to, the lower end of the slot 34, it is desiradle
to have the device 10 perform in a predictable osanner.
1wo posaible modes of op ion are 11 d in
PIGURRS 33 and 34, respectively, end now described. 1In
tha presently ieproved inhalaticn device, icprovesents
are provided which optionally can be used and which are
adapted to achieve such cperaticnal codes. Bach can be
used if desired to regulate covenment of the advance tube
46 or 46° when ths tube 46 or 4§’ has been advanced to
an extent that ths level display device 32 is at, or is
spprosching, the lower end of tha langitudinal slot 3¢
in bousing 12.

In one echodiment of the inhalation Qevice 10,-.
» "lock-cut® cechanigo ie provided, such as fllustrated
in PIGURR 33, that prevents the inhalatien device fron
operating. The “lock-out® mechanisu is siuply and
effectively achieved by placing an impediment or etop
210 at the tercicus of the helical groove S4 of the
advance tube 46. The otcp 210 has a lup contiguration,
such as showa in FIGURE 33. Shen the lovel display
device 32 (nor shown io PIGURS 33) bas advanced (as 3
result of use of the device 10} to tha stop 210, further
rotational covenent of the advancs tube 4§ is prevented.
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Also, moverant of scuds 96 in groove 98 ia prevented,
and longitudinal of the & 26 in
prevented so that medication cannot be dispensed.

In ancther emdodicent of ths inhalation
davice, shown illustratively in PIGURE 34, the advance
tube 46 is sllowed to rotate after the level indicator
device 32 has advanced to about che bortom of the
longitudinal alot or groove 54. Here. the halical
groove 54 in the advance tube 46 st the groove 54
tarninue is forwed into & circular {(or endless) groove
211. When the tube 46 is rotatably advanced in device
10 operation, the groove 211 allows medication to be
ai d fxoa the di 26 (to the extent that any

44 nt inz in the Ai 26), yet does not
allov the level indicator dsvice 32 (not shown in PIGRE
34) to move further down in the slot 3¢4. The groove 111
allows the advance tube ¢§ to rotate responsive to
camring action exerted in the scrrated groove 98 by the
stud menders 96 vhila tha level indicator devica 32
remains on “ecpty’ at the bottom of the slot 4.

In iop: . ag 1) ed in
FIGUZRS 35-38, & nouln 14 ds provided with a “quick
disconnect” arrangement for dissociation of the noxile
34’ from tha housing 12, This feature is desirable for
a patient who nceds or desires to clean, perhaps
perisdically, the interior of the poszle 14° tollowed by

re-connection of the notzle 14 with the housing 12.
Since the circularly arranged sequential numerical
legend 103 remalns undisturbed at the dioctal end of the
advance tube 46, po interfercnce results from such &
removal and replacement of the noszle 14°. The “quick
disconnect® nossle 14 ie achieved by placing on each
opposite side of the nozzle 14° adjacent to proxinal end
40 thereof a radislly compressible latch arm 312. Bach
arm 222 is provided at its upper terminal open end vith
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2¢’. The couponant sizes and propoxtions are such that
the vindow 1047 {s hers in the housing 12°.

PIGURES 40-42 illustrate an altexrnative
exbodiment 220 of an inhalation device of the inventiocn
whorein the groove 98 and the studs 96 are interchanged
with cne another go that thn groove 98° is here on tha
advance ring 9¢° vhile the studs 96' are here on the
tabs 97° that downwardly extend from the advance tube
6. 1o this device 230, tho serrated groove 53’ is

1 d about the ci of the ady ring
94° vhile the projecting stud members 96 axe relocated
on the bottom of the advance tuba 46°. Other components
are 48 indicated relative to ecbodiment 10. The advance
tube 46° and the advance ring $4° of ccbodiment 220 are
ralatively easier to m)d unitarily compared to the
advance tube 46 and the advance ring 54.

PIGURES 43-48 illustrite an slternative
emhodiment 221 of an indalation device of the iavention.
Here, the groove 98’ an the advance ring 94° of
ecbodiment 220 is replaced by a zigzag raised ridgs or
rail 222 that circumfermntially extends about the
ocuteide of ap advance ring $4°° and the studs 96° on the
advance tube 46’ of the exbodiment 220 are replaced by
at least cne palr of longitudinally spaced, adjacent
guidince skids 22¢ on the tabs 226 of the sdvance cube -
46'*. The akids 324 each ride on a different generally
opposed side edge portion of the rail 222 co that, a8
the advance ring 94’‘ reciprocally coves longitudically
&uring actuations of the dispensar 26 valve, the skids
224 ead against the rail 222 and cause the rajl 222 to
cove rotatably. Owing the configurstion of the rail
222, which to the 21 {on of the
groove S8 {(above explained), the tube 46’° rotatably
advacces in onr directicn only.
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&n out-turned flange 21). Opposite sides of each arm
212 are defined by circunferentially spaced longitudinal
slots in the body of the nozzle 14'. The lower end of
the arm 212 remaine integrally associasted with the
nozzle 14 body and acts as a spring that retains the
asoociated arm 213 in a yieldingly bissed upstanding
orientation. Between the pozzle 14° ot the distal end
24 of the housing 12 ie & sloeve 214 whose upper rim is
adapted to snep Lit ebout the distal end 24. Tho lower
rin of tho sleeve 214 is adapted to seat ebout a lip
detined about the upper or proxical end 40 of the
nozzle 14‘. Opposite side portions of tho lower rim of
sleavs 214 each have a alot 215 defined thercin that io
adapted to recaive a different flange 213. Thus, when
the latch arwms 212 are 4 4 rd s
thurb and forefinger, the nozzle 1¢ is seated against
tha lower end of the sleeve 21¢. When the latch arms
212 are released, the flanges 213 geat in the slots 215
o that the nozzle 14 is held agaim the adjacent end
of the sleeve 214. A P ai the
nozzle 14 from the sleove 214. The sleeve 214 is
provided with a window 104 which is alignad with the
mumerical indicia 102 when the assembled device 10 ia
assembled with the noxsle 14°.

In dop also 11 ed in
PIGURES 3%-36, tho noszzle 14° ie provided with & noizile
stand 217 that {s unitarily formed with the nozile 14
body by molding or the like. Tho nozzle stand 217 hes &
bottom configuracion that enables ths stand 217 to
support relative to on underlying flat surface the
device 10 in an upright orientatiom.

PIGURS 39 illustrates a wodified device 10'
wherein the slesve 214 1s eliminated, ths slote 215 are
placed adjacent the distal end 24° of the housing 12*,
and the norzle 14° directly comnects to the distal end
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FIGURES 4952 illustrate an alternative
exbodimant 230 of an inhalation device of the present
invention. In device 230, the holical gzoove 54.0f
advance tube 46 is replaced by threads 219, that are
formed preferably by molding or the like, about exterior
portions of an odvance tube 228. These threads 219
engrge another sat of threads 219 that are oolded into
an inside face of a level indicating leaf 2J1. 1In the
sssexbled and opersting embodiment 230, the threads 219
engage the threads 219, and tha lovel indicating leaf
21 is ied in a 1 11y ding leat
housing 232 thot is provided en the outside of the
davice housing 33) and that extends over the
lengitudinal alot 234 in housing 233. The serrated
advancing groove $8 (not shoam in PIGURES 49-52)
cooperate with the advance ring 235 with stud cczbere 96
and operate as in device 10. Except for the threads 219
and 218, the cperaticn of the exbodiment 230 msy be
regarded as being is similar to ths cozponents and
operation of the ecbodiment of PIGURES 31 ond 31A whers
that advance ring 54 is provided with guidance flanges
204, The flluatrative of tho thresds 219
and 218 ia such chat, as the arrows shown in PIGIRB 50
{ndicate, as the advance tube 228 rotates respousive to
reciprocal coveoents of sdvance ring 23S during ..
operstion of the ezbodiment 230, the leat 231 rises in
housing 232 along slot 2)4. The locations of the
cthreads 218 and 219 and their respective associated
cocpeaants can vary, if dasired, dapending upco needs
and chjectives.

PIGURES $3- 55 illustrate an altsrnative
echodicent 175 of the ioventive inhalation device
wherein the zigiag groove (vhich, as above described in
associated with either the advance ring or the advance
tube) {8 replaced with a furcticoally eguivalent
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structure vhile the usually cylindrical sided stud (or
pin} member (which ap above described in association
with correspendingly either the sdvance tube or the
advence ring) is repleced with another functionally
equivalent structure.

Thus, in PIGURB 53, a suitable zigtag track
176 is dafined by a cocbination of projecting poste 177
and projecting diswonds 178. A plurality of ths poots
177, cach substantislly identical to the others, are
each circumferentially located relative to ths othar
posts 177, and each 3o in circunferentially equally
spaced relaticnship relative to the other posts 177, and
esch radially outwardly upstands (relative to tho outex
or inner associated cylimdrically curved surface advance
ring or advance tube, 8o ths caco may be for a
particular embodicent). BRere, illustratively, each post
177 is aosociated vith an advance tube 179. Bach post
177 has a pointed head 182 that is identical to the head
182 of the other posts 177. Each head 182 1s Qefined by
symmetrical, lateral, straight head sides 183 that taper
from a post’s opposits sides 184 to the post's head 162
The post heads 182 hexs point downwards and meet at and
along a common circumference (called for convenience the
*post circumference®).

A plurality of diamonde 178, each . .
substantially identical to the other diamoads 178, are
each circumferentially located relative to the other
diamonds 178, and each 1o in circumferentially equally
spaced relationship relative to the other diamonds 178,
and each radially cutwardly upstands {relative to the
outer or inner sassociated cylindrically curved surface,
a0 the case may be for a particular ecbodiment). Here.
$1lustratively, the diamonds 178 are associsted with the
advance tube 179. EBach diamond 178 has equal sides, and
each diamond 178 has a perimater configuration that ie

WO slosists PCTUSON136?
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such that the studs 187 are slidably moveable Detween
adjacent pairs of diamonds 178, adjacent pairs of posts
177, and adjacent pairs of diamonds 172 and posts 177.
Wden the advance ring 106 is longitudinally coved

to an ing end-spplied force against the
distal end of s dispenser, sach of the involved
hexagonally shaped studs 187 advances nlong tho sigzag
track defiped by the posts 177 and diamonds 170.

In FIGURE 53, the arvow A indicates the
direction of rotaticn of advance tuba 179, the arrows Bl
and B2 indicate, P ively, the
longitudinal covement, followed by the upwards
longitudinal movement of the advancs ring 136 with stud
members 167, and the various arrows C indicate the path
of travel of stud pezbers 187 in and along the: path
defined by the posts 177 and the diamonds 178 Quring
longitudinal movenente of the adwvance ring 186. ¥roa an
inicial or rest pooition between a pair of
circumferentially adjacent posts 177. an hexagonally
shaped stud 187 woves dovmeards (as shown in PIGURE 53
from position A to position 8, wherc the stud 187 cozes
into contact with a dlazond 178. At this locstion, the
atud 187 cams sgainst the side of the-dlazend 178 and in
effect, as the sdvance tube 179 rotates responoively,’
coves to positicn €, and then travels to position D
which s tvo ci £ ially adjscent diaconds
178. Position D is the position where ths dispenser’s
valve is fully cozpressed and cedication is digpensed.
When the applied fozce on the dispenser is released, tha
stud 187 noves upward froo positicn D and comes into
contect with the heed 182 region of a post 177. Because
of the offset relationship between ths poots 177 and tha
Adlasonds 178, the stud 107 coves to positicn B end then
to position P which is between an adjacent pair of posts
177 (relative to ths startiog pair of posts 177). The
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identical to that of the other diamonds 178, and the
diamonds 178 are n{nﬂgd =0 that two corners of each
dismond 231l along a common circumference (called for .
convenience the *dissond circumference®).

The "diamond circumference® is longitudinally
spaced from the °post ®* in an 4 and
cperating embodiment. However, the posta 177 are
circumferentinlly offset relative to tho diasonds 178 so
that together the posta 177 and the diamonds 170 dotipe
therebetwean a zigzag track that can de considered to be
somevhat similar to the zigxag track illustrated, for
example, in FIGURB 2).

At least one, and prefersbly a plurality of,
hexagonally sided stud or pin mewbers 187 cutstand froo
the other of the advanco tube or the advance ring; hare,
11lustratively the advance ring 186. Bach hexagonally
sided stud member 107 is sinllar to the others thereot,
and each is hare considerod illustratively to be
longitudinally symmotrical relative to its respective
left and right sides. While opposite sides 183 and 189
of each stud member 187 extend parsllel to each other,
ona oppoaite aide 188 1o longer than the other side 189.
The respective pair menbers of sdjacent sides 150 and
191, relative to each of the opposite aides 188, 189,
respectively, are symmetrical and equal in length to
each other. Howover, the adjacent sides 190 of tho
longer one 186 of the opposite oidee 188, 189 are
ahorter than the adjacent sides 191 of the shorter one
188 of the opposite aidss causing the respective pairoc
of adjacent sides 190, 1%1 to intersect off center
relative to the associated stud 107.

When the advance ring 186 and the advance tube
179 are functionally engsged in the Al 178, the
aize and orientation relsticnships betwesn the studs 187
and the combination of diamocnds 178 and posts 177 is

WO ensts PCTIUSIVN 1T
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Ay tube 179, of the indicated offset
relationship between poste 177 and diaxonds 176, can
rotatably.zove in only one direction. . .

Although the inventicn bas been described with
to 3 2,
wodifications and variations can be made by those
akilled in the art without departing from the novel
epirit and scope of this invention.
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:

1. An inhalstion device for dispensing a
cedicament froa s dispenser that has an axially
disposed, 1 d, dose valve at a
proxival end thereof, sald device cooprising:

{a) & combination of a cylindrical housing
and a norzle body at onn housing end. asid corbination
having an intemnal seat for said wvalve that is located
generally adjacent said noztle, and having a
longitudinal slot in said housing;

(b) a cylindrical advance tube in vhich saia
Qispenser is olidably receivable and that is slidably

with said . that has helically
extending thread means dafined exteriorly tharein;

{c) a circular advance ring which ia
associatable vith said digpenser about said proximal end
and that is slidably engagable with said advance tube;

(d) one of either said advance tuba or said
advance ring having a ci ally ding zigsag
track defined therein and the other of ssid advanco tube
or said advance ring having at lesst cne radially
outwardly projecting stud menber defined therein that
81idably engages said track when said advance ring io so
engaged with oaid advance tube and with said dispenser;
and

" (e) & lovel indicator that is slidably
engagoable with said longitudinal olot and also with
said thresd mesns through said longitudinal slot;

the Lnterrelaticaship between (a), (b). (c),
(d) and (e} being such that, when said advance ring
moves longitudinally and reciprocstingly when said valve
ia ectuated, ssid stud member exarts a camming action
upon said xigisg track said ady tube (3
and said level indicater advances along said
longitudinal slot.

WO (IRSSY PCIESONT 1197
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3. An inhalation device for dispeasing a
medicament froo a dispenser that bas an axially
dispoged, compression actuated, dose netering valve at a
proxival end thereof, said davice corprising:

(s} & combinaticn of a cylindrical housing
and a nozile body st one housing end, said cowbination
baving an intersal ocest for said valve that ia located
geaerally adjacent said pozzle, and having a
longitudinal slot in said housing;

(b) 8 cylindricsl advance tube in which said
dispensoxr is slidably receivable and that is slidably
engageable with said housing, that has at least one
Tadially inwardly projecting etud cemher, and that has a
kelically extending groove defined exteriorly therein;

(c} s circular sdvance ring which ie
associatable with said dispenser about said praximal end
and that is alidably engagahle with said advance cude
aod ham a cf ially il zigzag track
defined exterforly tharein that is slidably engageable
with said track when said advance ring is 80 engaged
with said advance tube and with said dispenser;: and

{d) a level indicator that is slidably
engageablo with said langitudinal slot and also with
80id groove through said langitudinal slot;

the {nterrelacionship between (a), (b), (c)
and (d) being such that, vhen said advance ring moves
1 nally and i ingly when said valve is
actuated, said stud mrober exerts a caming action upen
8aid 3igzag track vheredy said edy tude and
said lovel indicator advances in said langitudinal sloc.

4. An inhalation device for dispensimg s

troo s di that has an axially
disposed, corpragsion Actusted, dose cetering valve at a
praxinal end thereof, said device cocpriaing:
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2. An inhalation device for dispensing a
wedicament from s dispenser that has an axially
dioposed, cooprespicn actuated, dose metering valve at a
proximal end thereof, sald device coxprieing:

{a) a combination of a cylindrical housing
and a nozzle body at one housing end, sald combination
having an internal seat for asaid valve that is located
generally adjacent said noizle, and having a
longitudinal slot in said housing;

{b) & cylindrical advance tube in which said
dispenser is slidably receivable and that is plidably
engageable with said housing, that has a helically
extending groove defined exteriorly therein, and that
has a ci ially zigzag track defined
interiorly therein which is located in u;;nrdly spaced
relationship relative to aaid saat;

{c} a circular advance ring which is
ssgociatable with said dispanser about said proxinal end
and cthat is slidably e witk said tubs
and has at least one radially outwardly projecting stud
wembar that is slidably engageable with said track when
said sdvance ring ia 8o engaged with said sdvance tube
and with sald dispenser; and

(d) a level indicstor that io slidably
engageahle with said longitudinal slot and also with
said groove through said longitudinal slot;

the interrelaticaship between (a), (b}, (c)
and {d) being such that, when said advance ring moves
longitudinally and reciprocatingly whan said valve is
actuated, said stud member exorto a camming action upon

said zigiag track by said adv tube and

said level 1 v in said 1 itudinal slot.

WO GANSIY PCTUSIAIMY
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(a) & coxdination of a cylindrical housing
and a nozzle body at one housing end, said combinatiaon
having an internal eeat for said valve that is located
generally adjecent said nossle, and having &
longitudinal slot in said housing;

(b) a cylindrical sdvance tube in which gaid
dispenser is slidably receivable amd that is elidably
engageabls with said housing, thst has halically
extending thread means defined extericrly therein, and
that has a ially ai zigzag track
defined ioteriorly therein which is located in upwardly
spaced reulationship relative to said seat;

{c) & circular advance ring vhich is
associatable with sald dispenser about said proxicml end
and that is slidably with sajd tube
and has at least cne radially outwardly projecting stud
member that is slidably engageadble with said track when
oaid advance ring is so sngaged with said cube
and with said dispenser; and

(d) a level jpdicator that is slidably
engageable with said longitudinal slot and also with
aaid thyesd means through said loogitudinsl slot, and
that includes guidance ceans along said longitudinal
slot for said level imticator;

the interrelationship between (s}, (b), (c)
and {d) being such that, vhen asid advance ricy coves
longitudinally and reciprocatingly when said valve 1is
actuated, aaid stud gevher exerts & camming action won
8aid zigzag track whereby said advance tube rotates and
said level indicator advances alang said longitudiocal
elec.

S. An intalation device for dispenaing a
medicanent froo & cylindrical asrosol dispenser that has
s proxical end and a distal end, that has a coopression
sctuazed, dose cmtering valve exially disposed ina
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constricted neck at sald proximel end, and said valve
includss an axially projecting stem tube through which a
single dose of said modicacent {s.dispensed in response
to cach actuating compresaion of said valve, said davice
coaprising:

(a) & generally cylindrical housing having an
upper housing end, a lower housing end, a bousing giés
wall defining generally opposed interior and exterior
housing eide surface portiona, and a longitudinally
extending alot dafined through caid housing eide wall;

(b) an L-shaped nozxle body having an input
end and an output end, said input end being associated
vith said lower housing end, and said noxtlec body
further having an internal central valve seat located in
recessed relationship rolative to said input end, and an

iated internal ng said
valve seat and & terminus located in recessed
relationship relative to said cutput end;

{c) an advance tube having an upper end and a
lower end, and an advance tube cylindrical side wall
defining generally opposed inside and outside
cylindrically extending surface portions, said advance
tube outside surface portions being slidably engagable
within said interior housing side surface portions, said

tube id td portions having a helically:
extending groove defined therein, said advance tube
insids surface portions being sized to slidadbly receive
therein said dispenser end said advance tube inside
surface porticns having a ci £ ially ng
zigtag track defined cherein that is located in upwarxdly
spaced adjacent relaticnship relative to oaid advance
tube lowsr end;

{d) a level indicator including a foot
portion and a pointer portion, said foot portion
extending through sajd longitudinally extending slot end

WO a3y PCT/USIINY
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ssid edvance tubo rotates relative to sajd
housiog., and

said level indicator slidably advances both
circunferentially along said helical extending groove
and alao vertically mlong said longitudinally extending
slot, oo that ths position of sald lavel indicator slang
asid longitudinally ding slot and y
indicates the sxcamt of said medicament remaining in, or
digpensed from, said dispenser.

§. The inhalaticn davice of claim S wherein
an end region of said helically extending groove
{ncludes stop means preventing further travel of said
level indicator.

7. The inhalation divide of claim § wharein
an erd region of ssid helically extending groove
terminates in an endless circular loop means that
prevents further travel of said level indicator.

8. The inhalaticn device of claim 3 wherein
said sigzag track has opposad side edge portioas, and
ench side edgo porticn has circumferentially defined
therein teeth and grooves alternately, and oald toeth in
ons side edge portion are ci s ially offset froo
said teeth in the-other sids edge porticn so that said-
teeth in one sids odge portion are in langtcudinally
spaced, relationship to said grooves in the other side
edge porticn and are also slightly eircunferentially
offset froo n trsnsversely aligned relationship whereby
said xigzsg trmck can oaly cove relativa to said
projecting stud meobeyr circunferentially ip ane
directicn as ssid advance ring moves longitudinally and
reciprocably during actuations of eaid valve, thareby
causing aaid advance tudbe to rotate in cnly one
Airection.

$. The inhalation device of claiz S wherein
#aid lover end of said sdvance tube extexds into said i~
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being engageable with said helicslly extending groove,
said level indicator being slidable along said
longitudinal alot and also slidable along eaid helically .
extending groove;

{e] an advance ring associatable about said
constricted neck of said dispenser, said advance ring
including at least ons radially outwardly projectiog
ostud mecber, said advance ring being slidably engageable
with said innids circunferential surface portions of
said advance tube being slidably engagable within said
advarce tube inside surfece portions, and said
projecting stud mecber being engagable with said sigzag
track;

{f) the interralationship bestwean said
housing, said advance tube, and said advance ring being
such that:

when said diepenser hos been inserted through
said advance tube, maid advance ring has been so
associated with said constricted neck, and said valve
has been sosested in said valve seat with said stem tube
in said passageway, and

when B compression force sufficient Lo actuate
said valve is applied to the distal ecnd of said
diopenser and is then released,
then .

said advance ring remains circumferentially
stationary relacive to paid housing, but

said ring woves ingly and
longitudinally. while concurrently

ssid projocting stud member in said zigzag
track exerts & camming force against an adjacent
contacted edge portions of said zigzag trock and ocaid
zigzag track odvances responsively,
whereby .

WO excacsi PCTRISIIMNT
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shaped nozzle body, consecutive numbers are
circunferentially marked on said outsids cylindrically
ding surface porti of said advanca tube .lower
end, and wherein a window fs dafined through eaid L-
ahaped nozzle body in radial alignment with said
» the ci ial ing of said
being such that, each time said advance tube rotates
responsively to an actustion of said valve, a different
one of said murber io viewabl catd
10. The inhnlation device of claim 9 wharein
said input end of said L-shaped nozile body is rotatadly
associated with said lower housing end whareby, whan
said L-shaped nozxle body {s rotated relative to said
bousing, said mumber viewable through said window is
changes.

11. The inhalation device of clesim 10 wherein
an inner surface sbout said irput end of said L-shaped
ocozale body overlaps an inner surfoce about s2id lowar
housing end, and wherein each said inner surface has
defined therein a plurality of flat panels whereby said
L-ghaped nozsle body ie incrementally rotatably
adjustable relstive to said housing and each increzental
adjustoent corresponds to a different cne of said
nuzders on said L-shaped nozale body.

12. The irhalation device of claiz $ wherein °
said sdvance ring includes three of said projectirg stud
zezbers, and said projecting stud cerbers are in
ciramferentially equally spaced relationship to each
other, and each of said projecting otud mechbers ie
engagable with a different regicn of said zigiag treck.

13. The fohalstion device of claio 12 wherein
said sdvance ring further includes three langitudinmally
upstacding extensions and each of said projecting atud
cezbers 18 associated vith a different cas of said
cxtensions.
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34. The inhalation device of clain S wherein
said interfiar housing sids surface porticns have at
lesst cne loogitudinally extending groove defined
therein, esch said longitudinally extending groove
extending from a housing ond to said :igeag track
whereby each said projecting stud member of ssid advance
ring is 0lidably movable longitudinally therealong to
engagement with eaid zigtsg track.

1S. The inhkslation device of claim S wvherein
said housing includes & ring member which detachably
associates with said housing upper end when said
dispenser is positioned in said inhalation device.

16. The inhalation device of claim 5 wherein
said L-chaped nozzle body includes a cap vhich
dotachably associates with said cutput end.

17. The inhalation device of claim 5 wherein
aleng said longitudinally extending slot indicia are
defined that indicate the amount of said medicament
resaining in, or Ai 4 froon, said di .

38. Tha inhalation device of claim S wherein
#aid L-shaped noizle body includes a stand that enables
sald snhalation dovice to rest in an upright
contigurstion upon & flattened surface.

19. The inhalaticn dovice of claim § wherein
said L-shaped poxzle body includes means for -
disconnectably associating said L-shaped nozzle body
with said housing.

20. The inhalation dsvice of claim 19 wherein
ssid means for disconmnectably associsting includes a
pair of latch arms that engage #aid L-shaped nosxzle body
with said housing, each latch arm is located on a
Aitferent opposite side portion of aaid L-shaped porile
body, each latch arm includes bissing means retaining
said latch arm in a normally closed position relative to
oaid bousing, each latch arm being openable by applied

WO 02038518 ICTUSAVIIL4Y
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digital force, and cach latch arm including s terminal
flange that engages & receiving slot defined in an

adjacent porticn of said housing vhen said latch am ia
in said normally closed positicn.
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